REPLACEMENT SHEET 



Operation codes 



G.SET.AND.E.8 


Group set and equal zero bytes 


G.SET.AND.E.16 


Group set and equal zero doublets 


G.SET.AND.E.32 


Group set and equal zero quadlets 


G.SET.AND.E.64 


Group set and equal zero octlets 


G.SET.AND.E.128 


Group set and equal zero hexlet 


G.SET.AND.NE.8 


Group set and not equal zero bytes 


G.SET.AND.NE.16 


Group set and not equal zero doublets 


G.SET.AND.NE.32 


Group set and not equal zero quadlets 


G.SET.AND.NE.64 


Group set and not equal zero octlets 


G.SET.AND.NE.128 


Group set and not equal zero hexlet 


G.SET.E.8 


Group set equal bytes 


G.SET.E.16 


Group set equal doublets 


G.SET.E.32 


Group set equal quadlets 


G.SET.E.64 


Group set equal octlets 


G.SET.E.128 


Group set equal hexlet 


G.SET.GE.8 


Group set greater equal signed bytes 


G.SET.GE.16 


Group set greater equal signed doublets 


G.SET.GE.32 


Group set greater equal signed quadlets 


G.SET.GE.64 


Group set greater equal signed octlets | 


G.SET.GE.128 


Group set greater equal signed hexlet 


G.SET.GE.U.8 


Group set greater equal unsigned bytes 


G.SET.GE.U.16 


Group set greater equal unsigned doublets 


G.SET.GE.U.32 


Group set greater equal unsigned quadlets 


G.SET.GE.U.64 


Group set greater equal unsigned octlets 


G.SET.GE.U.128 


Group set greater equal unsigned hexlet 


G.SET.L.8 


Group set signed less bytes 


G.SET.L16 


Group set signed less doublets 


G.SET.L.32 


Group set signed less quadlets 


G.SET.L64 


Group set signed less octlets 


G.SET.L128 


Group set signed less hexlet 


G.SET.LU.8 


Group set less unsigned bytes 


G.SET.LU.16 


Group set less unsigned doublets 


G.SET.L.U.32 


Group set less unsigned quadlets 


G.SET.L.U.64 


Group set less unsigned octlets 


G.SET.L.U.128 


Group set less unsigned hexlet 


G.SET.NE.8 


Group set not equal bytes 


G.SET.NE.16 


Group set not equal doublets 



Fig. 33A 
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G.SET.NE.32 


Group set not equal quadlets 


G.SET.NE.64 


Group set not equal octlets 


G.SET.NE.128 


Group set not equal hexlet 


G.SUB.8 


Group subtract bytes 


G.SUB.8.0 


Group subtract signed bytes check overflow 


G.SUB.16 


Group subtract doublets 


G.SUB.16,0 


Group subtract signed doublets check overflow ^ 


G.SUB.32 


Group subtract quadlets 


G.SUB.32.0 


Group subtract signed quadlets check overflow 


G.SUB.64 


Group subtract octlets 


G.SUB.64.0 


Group subtract signed octlets check overflow 


G.SUB.128 


Group subtract hexlet 


G.SUB.128.0 


Group subtract signed hexlet check overflow 


G.SUB.L8 


Group subtract limit signed bytes 


G.SUB.L16 


Group subtract limit signed doublets 


G.SUB.L32 


Group subtract limit signed quadlets 


G.SUB.L.64 


Group subtract limit signed octlets 


G.SUB.L128 


Group subtract limit signed hexlet 


G.SUB.LU.8 


Group subtract limit unsigned bytes 


G.SUB.LU.16 


Group subtract limit unsigned doublets 


G.SUB.L.U.32 


Group subtract limit unsigned quadlets 


G.SUB.LU.64 


Group subtract limit unsigned octlets 


G.SUB.LU.128 


Group subtract limit unsigned hexlet 


G.SUB.U.8.0 


Group subtract unsigned bytes check overflow 


G.SUB.U.16.0 


Group subtract unsigned doublets check overflow 


G.SUB.U.32.0 


Group subtract unsigned quadlets check overflow 


G.SUB.U.64.0 


Group subtract unsigned octlets check overflow 


G.SUB.U.128.0 


Group subtract unsigned hexlet check overflow 



Fig. 33A (cont'd) 
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Equivalencies 



G.SET.EZ8 


Group set equal zero bytes 


G.SET.E.Z.16 


Group set equal zero doublets 


G.SET.E.Z.32 


Group set equal zero quadlets 


G.SET.EZ64 


Group set equal zero octiets 


G.SET.E.Z128 


Group set equal zero hexlet 


G.SET.G.L8 


Group set greater zero signed bytes 


G.SET.G.L16 


Group set greater zero signed doublets 


G.SET.G.Z.32 


Group set greater zero signed quadlets 


G.SET.G.Z.64 


Group set greater zero signed octiets 


G.SET.G.Z.128 


Group set greater zero signed hexlet 


G.SET.GE.Z.8 


Group set greater equal zero signed bytes 


G.SET.GE.Z.16 


Group set greater equal zero signed doublets I 


G.SET.GEZ32 


Group set greater equal zero signed quadlets 


G.SET.GE.Z.64 


Group set greater equal zero signed octiets 


G.SET.GEZ128 


Group set greater equal zero signed hexlet 


G.SET.L.Z.8 


Group set less zero signed bytes 


G.SET.LZ.16 


Group set less zero signed doublets 


G.SET.LZ.32 


Group set less zero signed quadlets 


G.SET.L.Z.64 


Group set less zero signed octiets 


G.SET.LZ128 


Group set less zero signed hexlet 


G.SET1EZ8 


Group set less equal zero signed bytes 


G.SET.LEZ16 


Group set less equal zero signed doublets 


G.SET.LE.Z.32 


Group set less equal zero signed quadlets 


G.SET1EZ64 


Group set less equal zero signed octiets 


G.SET.LEZ128 


Group set less equal zero signed hexlet 


G.SET.NEZ8 


Group set not equal zero bytes 


G.SET.NEZ16 


Group set not equal zero doublets 


G.SET.NEZ32 


Group set not equal zero quadlets 


G.SET.NEZ64 


Group set not equal zero octiets 


G.SET.NEZ128 


Group set not equal zero hexlet 



Fig. 33A (cont'd) 
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r* cct / c a 


Group sst less equal siQnsd bytes 


b.ofc /.Lfc.70 


(5iYvm cot locc onnal cinnorl rtnuhlptc 


^* CCT / C "30 


Group sst Igss equal signed quadlets 


/■* CCT / C 

(5.ofc/.Lfc.04 


Group set Isss equal signed octlsts 




Group set less equal signed hexlet 


G.SET.LE.U.8 


Group set less equal unsigned bytes 


G.SET.LE.U.16 


Group set less equal unsigned doublets I 


G,SET.LE,U.32 


Group set less equal unsigned quadlets 


G.SET.LE.U.64 


Group set less equal unsigned octlets 


G.SET.LE.U.128 


Group set less equal unsigned hexlet 


G.SET.G.8 


Group set signed greater bytes 


cct o •< « 
b.ofc / .u. 70 


CXm\ m cot cinnoH nroator Hnnhlotc 


G.SET.G.32 


Group set signed greater quadlets 


G.SET.G.64 


Group set signed greater octlets 


G.SET.G.128 


Group set signed greater hexlet 


G.SET.G.U.8 


Group set greater unsigned bytes 


G.SET.G.U.16 


Group set greater unsigned doublets 


G.SET.G.U.32 


Group set greater unsigned quadlets 


G.SET.G.U.64 


Group set greater unsigned octlets 


G.SET.G.U.128 


Group set greater unsigned hexlet 



G.SET.E.Lsize rd-rc 




G.SET.AND.E.size rd=rc,rc 


G.SET.G.Lsize rd=rc 


<= 


G.SET.L.U.size rd=rc,rc 


G.SET.GE.Lsize rd-rc 


<= 


G.SET.GE.size rd=rc,rc 


G.SET.L.Z.size rd-rc 


<= 


G.SET.L.size rd-rc,rc 


G.SET.LE.Z.size rd-rc 


<= 


G.SET.GE.U.size rd=rc,rc 


G.SET.NE.Z.sizerd^rc 


<- 


G.SET.AND.NE.size rd=rc,rc 


G.SET.G.size rd-rb,rc 


-> 


G.SET.L.size rd=rc,rb 


G.SET.G.U.size rd-rb,rc 


_> 


G.SET.L.U.size rd=rc,rb 


G.SET.LE.sIze rd-rb,rc 


-> 


G.SET.GE.size rd=rc,rb 


G.SET.LE.U.size rd-rb,rc 


-> 


G.SET.GE.U.size rd=rc,rb 



Fig. 33A (cont'd) 
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Definition 

def mul(size,h,vs,v,i,ws,w,j) as 

mul *- ((vs&v size . 1+i ) , i-size y v size . 1+u ) ♦ «ws&w s j ze . 1+ j) h - 5ize || w size . 1+j ..j) 
enddef 

def c <- PolyMultiply(size,a,b) as 
plOJ^-O 2 ' 5126 
for k «- 0 to size-1 

pJk+1] <- p[k] * a k ? {0 size " k || b || 0 k ) : Q 2 '^ 

endfor 
c*-p[size] 



def Ensemble(op,size,rd,rc.rb) 
c <- RegRead(rc, 128) 



case op of 

E.MUL, E.MUL.C:, EMUL.SUM, E.MUL.SUM.C, E.CON, E.CON.C, E.DIV: 

cs <- bs <- 1 
E.MUL.M:, EMUL.SUM.M, E.CON.M; 

cs<-0 

bs«-1 

E.MUL.U:, EMULSUM.U, E.CON.U, E.DIV.U, E.MULP: 
cs <- bs <- 0 

endcase 
case op of 

E.MUL, E.MUL.U, E.MUL.M: 
fori«-0to64-sizebysize 

d2*(i+size>-1..2*i *■ mul(size.2 , size,cs.c,i.bs.b.i) 

endfor 
E.MULP: 

for i <- 0 to 64-size by size 

<>2'(i+size)-1..2*l *- p olyMultlply(size,Csi 2e . 1+ i..i l bsi Ze -i+i„i) 

endfor 
E.MUL.C: 

for i<-0 to 64-size by size 
If (I and size) = 0 then 

p +- mul(size,2*size,1,c,i,1,b,l) - rmjl(size,2 , slze,1,c,i+size,1,b,i+size) 

else 

p *- mul(size,2'size,1,c,i,1,b,i+size) + mui(size,2*size,1,c,i,1,b,i+size) 

endif 

<»2'{i+size>-1..2*i*-P 

endfor 

E.MUL.SUM, E.MUL.SUM.U, E.MUL.SUM.M: 
p[0]«-0 128 

fori«-0to128-sizebysize 

p[i+size] *- p(i] + mul(size.128,cs.c,i,bs l b,1) 



E.MUL.SUM.C: 

PI0J4-0 64 

Ptsizejt-O 64 

for i «- 0 to 128-size by size 
if (land size) = 0 then 

p[i+2*slze] p[i] + mul(size,64,1,c.i,1 l b,i) 

-rnul(size,64,1,c/i+size,1,b,i+size) 

else 

pp+2*slze] <- p[i] + mul(size,64,1,c,i l 1,b,i+size) 

+ mul(slze,64,1,c,i+size,1 ,b,i) 



a-p[128+slze]||pI128] 

Fig. 34C 
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E.CON, E.CON.U, E.CON.M: 
p(0] <- 0 128 

for j 0 to 64-size by size 

fori«-0fo 64-sizebysize 

P0+Size]2'(i +S ize)-1..2'! «- P0]2'(i+size>-1..2 , i + 
mul(size,2'size,cs,c,l+64.j,bs,b,j) 



p[0] <- 0 128 

for j«-0 to 64-sizebysize 

for i <- 0 to 64-size by size 

if ((-i) and j and size) =0 then 

P0 + slze] 2 '(i+size)-1..2'i «- PDJ2*(i+size)-1..2*l + 
mul(size,2'size,1,c,l+54-j,1,bj) 

else 

prj+size] 2 '(i+sizB^1..2*i «- PD]2*(i*slze)-1..2*i ■ 
mu«size,2 , size,1,c,i+64-j+2*size,1,bJ) 

endif 



3 4-p[64] 

E.DIV: 

if (b = 0) or ( (c = (1||0 63 )) and (b = 1 64 ) ) then 
a <- undefined 

else 

qt-c/b 
r <- c • q*b 
a*-'63..0ll Q63..0 

endif 
E.OIV.U: 

Sf b = 0 then 

a <- undefined 



q<-(0||c)/(0||b) 
r<-c.(0||q)*(0||b) 
a «- r63..0 II P63..0 

endif 



RegWritefrd, 128, a) 



Exceptions 

none 



Fig. 34C (cont'd) 
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Operation codes 



E.SCALADD.F.16 


Ensemble scale add floating-point half 


E.SCALADD.F.32 


Ensemble scale add floating-point single 


E.SCAL.ADD.F.64 


Ensemble scale add floating-point double 



Fig. 38G 
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Selection 



class 


op 


prec 


scale add 


E.SCAL.ADD.F 


16 32 64 



Format 



E.SCALADD.F.size ra=rd,rc,rb 
ra=escaladdfsize(rd,rc,rb) 

31 24 23 18 17 12 11 65 0 

I op | rd | rc | rb | ra I 

8 6 6 6 6 

Fig. 38H 
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Format 



E.op.prec.round rd=rc 
rd=eopprecround(rc) 

31 24 23 18 17 12 11 6 5 0 

I E.prec | rd I rc I op I E.UNARY | 

8 6 6 6 6 



Fig.41B 
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Operation codes 



X.SHLM.2 


Crossbar shift left merge pecks 


X.SHL.M.4 


Crossbar shift left merge nibbles 


X.SHLM.8 


Crossbar, shift left merge bytes 


X.SHLM.16 


Crossbar shift left merge doublets 


X.SHL.M.32 


Crossbar shift left merge quadlets 


X.SHLM.64 


Crossbar shift left merge octlets 


X.SHLM.128 


Crossbar shift left merge hexlet 


X.SHR.M.2 


Crossbar shift right merge pecks 


X.SHR.M.4 


Crossbar shift right merge nibbles 


X.SHR.M.8 


Crossbar shift right merge bytes 


X.SHR.M.16 


Crossbar shift right merge doublets 


X.SHR.M.32 


Crossbar shift right merge quadlets 


X.SHR.M.64 


Crossbar shift right merge octlets 


X.SHR.M.128 


Crossbar shift right merge hexlet 



Fig,43E 
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Operation codes 



X.C0MPRESS.I.2 


Crossbar compress immediate signed pecks 


X.C0MPRESS.I.4 


Crossbar compress immediate signed nibbles 


X.C0MPRESS.I.8 


Crossbar compress immediate signed bytes 


X.C0MPRESS.I.16 


Crossbar compress immediate signed doublets 


X.COMPRESS.I.32 


Crossbar compress immediate signed quadlets 


X.COMPRESS.I.64 


Crossbar compress immediate signed octlets 


X.COMPRESS.1.128 


Crossbar compress immediate signed hexlet 


X.C0MPRESS.I.U.2 


Crossbar compress immediate unsigned pecks 


X.C0MPRESS.I.U.4 


Crossbar compress immediate unsigned nibbles 


X.C0MPRESS.I.U.8 


Crossbar compress immediate unsigned bytes 


X.C0MPRESS.I.U.16 


Crossbar compress immediate unsigned doublets 


X.COMPRESS.I.U.32 


Crossbar compress immediate unsigned quadlets 


X.COMPRESS.I.U.64 


Crossbar compress immediate unsigned octlets 


X.COMPRESS.I.U.128 


Crossbar compress immediate unsigned hexlet 


X.EXPAND.I.2 


Crossbar expand immediate signed pecks 


X.EXPAND.I.4 


Crossbar expand immediate signed nibbles 


X.EXPAND.I.8 


Crossbar expand immediate signed bytes 


X.EXPAND.1.16 


Crossbar expand immediate signed doublets 


X.EXPAND.I.32 


Crossbar expand immediate signed quadlets 


X.EXPAND.I.64 


Crossbar expand immediate signed octlets 


X.EXPAND.M28 


Crossbar expand immediate signed hexlet , 


X.EXPAND.I.U.2 


Crossbar expand immediate unsigned pecks 


X.EXPAND.I.U.4 


Crossbar expand immediate unsigned nibbles 


X.EXPAND.I.U.8 


Crossbar expand immediate unsigned bytes 


X.EXPAND.I.U.16 


Crossbar expand immediate unsigned doublets 


X.EXPAND.I.U.32 


Crossbar expand immediate unsigned quadlets 


X. EXPAND. I. U. 64 


Crossbar expand immediate unsigned octlets 


X.EXPAND.I.U.128 


Crossbar expand immediate unsigned hexlet 


X.R0TLI.2 


Crossbar rotate left immediate pecks 


X.R0TL.I.4 


Crossbar rotate left immediate nibbles 


X.R0TL.I.8 


Crossbar rotate left immediate bytes 


X.ROTLI.16 


Crossbar rotate left immediate doublets 


X.ROTL.I.32 


Crossbar rotate left immediate quadlets 


X.ROTL.I.64 


Crossbar rotate left immediate octlets 


X.ROTL.1.128 


Crossbar rotate left immediate hexlet 


X.ROTR.I.2 


Crossbar rotate right immediate pecks 


X.R0TR.I.4 


Crossbar rotate right immediate nibbles 


X.ROTR.I.8 


Crossbar rotate right immediate bytes 


X.ROTR.1.16 


Crossbar rotate right immediate doublets 


X.ROTR.I.32 


Crossbar rotate right immediate quadlets 


X.ROTR.I.64 


Crossbar rotate right immediate octlets 


X.ROTR.1.128 


Crossbar rotate right immediate hexlet 



Fig. 43H 
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X.SHLI.2 


Crossbar shift left immediate pecks 


X.SHLI.2.0 


Crossbar shift left immediate signed pecks check overflow 


X.SHLI.4 


Crossbar shift left immediate nibbles 


X.SHL.I.4.0 


Crossbar shift left immediate signed nibbles check overflow 


X.SHLI.8 


Crossbar shift left immediate bytes 


X.SHL.I.8.0 


Crossbar shift left immediate signed bytes check overflow 


X.SHLI.16 


Crossbar shift left immediate doublets 


X.SHLI.16.0 


Crossbar shift left immediate signed doublets check overflow 


X.SHL.I.32 


Crossbar shift left immediate quadlets 


X.SHLI.32.0 


Crossbar shift left immediate signed quadlets check overflow 


X.SHL.I.64 


Crossbar shift left immediate octlets 


X.SHLI.64.0 


Crossbar shift left immediate signed octlets check overflow 


X.SHLI.128 


Crossbar shift left immediate hexlet 


X.SHLI.128.0 


Crossbar shift left immediate signed hexlet check overflow 


X.SHLI.U.2.0 


Crossbar shift left immediate unsigned pecks check overflow 


X.SHL.I.U.4.0 


Crossbar shift left immediate unsigned nibbles check overflow 


X.SHLI.U.8.0 


Crossbar shift left immediate unsigned bytes check overflow 


X.SHLI.U.16.0 


Crossbar shift left immediate unsigned doublets check overflow 


X.SHL.I.U.32.0 


Crossbar shift left immediate unsigned quadlets check overflow 


X.SHLI.U.64.0 


Crossbar shift left immediate unsigned octlets check overflow 


X.SHLI.U.128.0 


Crossbar shift left immediate unsigned hexlet check overflow 


X.SHR.I.2 


Crossbar signed shift right immediate pecks 


X.SHR.I.4 


Crossbar signed shift right immediate nibbles 


X.SHR.I.8 


Crossbar signed shift right immediate bytes 


X.SHR.1.16 


Crossbar signed shift right immediate doublets 


X.SHR.I.32 


Crossbar signed shift right immediate quadlets 


X.SHR.I.64 


Crossbar signed shift right immediate octlets 


X.SHR.1.128 


Crossbar signed shift right immediate hexlet 


X.SHR.I.U.2 


Crossbar shift right immediate unsigned pecks 


X.SHR.I.U.4 


Crossbar shift right immediate unsigned nibbles 


X.SHR.I.U.8 


Crossbar shift right immediate unsigned bytes 


X.SHR1U.16 


Crossbar shift right immediate unsigned doublets 


X.SHR.I.U.32 


Crossbar shift right immediate unsigned quadlets 


X.SHR.I.U.64 


Crossbar shift right immediate unsigned octlets 


X.SHRJ.U.128 


Crossbar shift right immediate unsigned hexlet 



Fiy< 43H (cont) 
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Selection 



class 


op 


size 


precision 


COMPRESS.I 

COMPRESS.I.U EXPAND.I 
EXPAND.I.U 


2 4 8 16 32 64 128 


shift 


ROTL.I ROTR.I 
SHU SHLI.O 
SHLI.U.O 
SHR.I SHR.I.U 


2 4 8 16 32 64 128 


copy 


COPY 





Format 



X.op.size rd=rc,shift 
rd=xopsize(rc,shift) 

31 24 23 1817 1211 65 0 

I XSH1FT1 | rd | rc I simm | op "1 

8 6 6 6 6 

t <- 256-2*size+shift 

OPl..0*-t7.,6 

simm <- t5..o 

Fig. 431 
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Operation codes 



E.MUL.X 


Ensemble multiply extract 


E.EXTRACT 


Ensemble extract 


E.SCAL.ADD.X 


Ensemble scale add extract 



Fig. 44E 



Format 

E.op ra=rd,rc,rb 
ra=eop(rd,rc,rb) 

31 24 23 18 17, 12 11 65 0 

I op | rd | rc I rb i ra 1 

8 6 6 6 6 



Fig. 44F 
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Selection 



number format 


type 


size 


alignment 


ordering 


signed byte 




8 






unsigned byte 


U 


8 






signed integer 




16 32 64 




L B 


signed integer aligned 




16 32 64 


A 


L B 


unsigned integer 


U 


16 32 64 




L B 


unsigned integer aligned 


U 


16 32 64 


A 


L B 


register 




128 




L B 


register aligned 




128 


A 


L B 



Format 



op rd=rc,rb 
rd=op(rc,rb) 

31 24 23 1817 12 11 6 5 0 

f LMINOR | rd | rc I rb I op I 

8 6 6 6 6 



Fig. 50B 
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Selection 



number format 


op 


size 


alignment 


ordering 


byte 




8 






integer 




16 32 64 128 




L B 


integer aligned 




16 32 64 128 


A 


L B 


multiplex 


MUX 


64 


A 


L B 



Format 



op rd.rc.rb 
op(rd,rc,rb) 

31 24 23 18 17 12 11 6 5 0 

| SMNOR r rd I rc I rb I op I 

8 6 6 6 6 



Fig.52B 



